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*DVSHUPHDWLRQLQSHUIOXURVXOSKRQDWHGPHPEUDQHV,QIOXHQFHRIWHPSHUDWXUHDQG
UHODWLYHKXPLGLW\
0*LDFLQWL%DVFKHWWL00LQHOOL-&DWDODQR*&6DUWL
8QLYHUVLW\RI%RORJQD,WDO\
3HUIOXRURVXOSKRQDWHG LRQRPHU 3)6, DUH RI KLJK LQWHUHVW LQ HQHUJ\ DSSOLFDWLRQ GXH WR WKHLU
DELOLW\WREHXVHGDVSRO\HOHFWURO\WHPHPEUDQHV3(0LQVLGHK\GURJHQRUPHWKDQROEDVHGIXHO
FHOOV)&>@,QVXFKDSSOLFDWLRQWKH3(0DUHH[SRVHGWRGLIIHUHQWJDVHVVXFKDVK\GURJHQ
R[\JHQ QLWURJHQ DQG FDUERQ GLR[LGH GHSHQGLQJ RQ WKH W\SH RI )& FRQVLGHUHG DW YDU\LQJ
RSHUDWLYHFRQGLWLRQVERWKLQWHUPVRIWHPSHUDWXUHDQGUHODWLYHKXPLGLW\)RUWKHVHUHDVRQVWKH
NQRZOHGJH RI JDV SHUPHDELOLW\ RI GLIIHUHQW JDVHV LQ VXFK PDWHULDOV DV D IXQFWLRQ RI WKHVH
SDUDPHWHUV LV RI LQWHUHVW IRU D SURSHU GHVFULSWLRQ DQGPRGHOOLQJ RI WKH V\VWHP 7KLV DQDO\VLV
OHDGVWRDTXDQWLWDWLYHHVWLPDWLRQRIWKHRFFXUUHQFHRIXQGHVLUHGSURFHVVHVVXFKDVR[\JHQRU
K\GURJHQ FURVVRYHU LPSDFWLQJ )& HIILFLHQF\ 'LIIHUHQW VWXGLHV DUH SUHVHQW LQ WKH OLWHUDWXUH
DGGUHVVLQJ WKHVH LVVXHV >@ KRZHYHU V\VWHPDWLF LQYHVWLJDWLRQ RI WKHVH SKHQRPHQD DUH
UHODWLYH VFDUFH DQG D WKRURXJK FKDUDFWHUL]DWLRQ LV VWLOO PLVVLQJ IRU PDQ\ RI WKH 36), QRZ
DYDLODEOH
,QWKHSUHVHQWVWXG\JDVSHUPHDELOLW\LQWZRGLIIHUHQW3)6,QDPHO\1DILRQDQG$TXLYLRQKDV
EHHQLQYHVWLJDWHGDVDIXQFWLRQRIWHPSHUDWXUHDQGUHODWLYHKXPLGLW\,QSDUWLFXODUSHUPHDWLRQRI
JDVHVVXFKDV21DQG&2DQGDOVR+HOLXPXVHGWRPLPLF+KDYHEHHQVWXGLHGIURP
WR&DQGDWUHODWLYHKXPLGLW\XSWR
7KHUHVXOWVVKRZHGWKDWERWKPDWHULDOVSRVVHVYHU\VLPLODUSHUPHDELOLW\YDOXHVDQGDFRPPRQ
EHKDYLRXUZLWK UHVSHFW WR WHPSHUDWXUH DQG UHODWLYH KXPLGLW\ 7KHSHUPHDELOLW\ RI WKH GLIIHUHQW
JDVHVLQWKHWZRLRQRPHUVLQGHHGLQFUHDVHVDVWKHWHPSHUDWXUHRUWKHKXPLGLW\DUHUDLVHGDV
LWFDQEHVHHQLQ)LJXUHLQZKLFKH[SHULPHQWDOUHVXOWVIRU+HDQG2SHUPHDWLRQDUHUHSRUWHG
)URPWKLVILJXUHLWLVDOVRQRWLFHGWKDWPDWHULDOVVKRZDFRPSOH[EHKDYLRXUDWLQFUHDVLQJZDWHU
FRQWHQW3HUPHDELOLW\ LQGHHGKDVDVKDUS LQFUHDVHRIXSWRRQHRUGHURIPDJQLWXGHHYHQDW
YHU\ORZKXPLGLW\WKDWLVWKHQIROORZHGE\DQH[SRQHQWLDOEHKDYLRXUZLWK5+7KLVWUHQGVHHPV
WROHDGWRZDUGVYDOXHVFRPSDUDEOHZLWKWKRVHRIJDVSHUPHDELOLW\LQSXUHZDWHUDOVRLQFOXGHG
LQ)LJXUHIRUFRPSOHWHQHVV
7KHFRPSDULVRQEHWZHHQWKHWZRPDWHULDOVGRHVQRWVKRZDFOHDU WUHQG LQJHQHUDOKRZHYHU
$TXLYLRQVHHPVWRKDYHKLJKHUSHUPHDELOLW\ZLWKUHVSHFWWR1DILRQDW ORZUHODWLYHKXPLGLW\DQG
DWWKHORZHUWHPSHUDWXUHLQVSHFWHGZKLOH1DILRQVKRZVKLJKHUSHUPHDWLRQUDWHVDWODUJHU5+
DQGKLJKWHPSHUDWXUH
7KHVH ILQGLQJVFDQ EH UHODWHG WR WKH IDFW WKDWDW DJLYHQ DFWLYLW\1DILRQ LQJHQHUDO VRUEV OHVV
ZDWHU WKDQ $TXLYLRQ GXH WR WKH KLJKHU HTXLYDOHQW ZHLJKW 6XFK GLIIHUHQFH VHHPV WR EH
VLJQLILFDQWDWORZDFWLYLW\ZKHUHWKHZDWHUFRQWHQWLVVWLOOORZ,WEHFRPHVWKHQOHVVLPSRUWDQWDW
KLJKHUDFWLYLW\ZKHUHLQWHUFRQQHFWHGK\GURSKLOLFGRPDLQVDUHIRUPHGLQERWKPHPEUDQHV
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
838   M. Giacinti Baschetti et al. /  Procedia Engineering  44 ( 2012 )  837 – 839 

)LJXUH3HUPHDELOLW\RIKHOLXPDQGR[\JHQLQ36),DWGLIIHUHQWWHPSHUDWXUHVDQGUHODWLYH
KXPLGLWLHV

7KH WHPSHUDWXUHGHSHQGHQFH IROORZVDQ$UUKHQLXV W\SHRIEHKDYLRXU IRUDOO JDVHV LQ WKH WZR
SRO\PHUV DV H[SHFWHG IRU SHUPHDWLRQ SURFHVVHV VXEVWDQWLDOO\ UHODWHG WR D VROXWLRQ GLIIXVLRQ
PHFKDQLVP7KH DFWLYDWLRQ HQHUJLHVZHUH FDOFXODWHG IRU ERWKPDWHULDOV DV D IXQFWLRQ RI5+
DQGDUH UHSRUWHG LQ)LJXUH7KHYDOXHVREWDLQHGZHUHKLJKHU IRU1DILRQ WKDQ LQ$TXLYLRQ LQ
DJUHHPHQWZLWKWKHSHUPHDELOLW\EHKDYLRXUGHVFULEHGDERYH,QDOOFDVHVIRUERWKPDWHULDOVWKH
DFWLYDWLRQHQHUJ\ UDQJHVEHWZHHQ WKHYDOXHRI WKHGU\ SRO\PHUDQG WKDWREWDLQHG IRU WKHJDV
SHUPHDWLRQLQSXUHSRO\PHU,QWKHFDVHRI1DILRQDZHOOGHILQHGWUHQGRISHUPHDELOLW\DFWLYDWLRQ
HQHUJ\FDQEHIRXQGZLWKZDWHUDFWLYLW\DWOHDVWLQWKHFDVHRIQLWURJHQDQGR[\JHQ,QWKHFDVH
RI$TXLYLRQRQWKHRWKHUKDQGQRFOHDUWUHQGZDVGHWHFWHG
$OO WKH H[SHULPHQWDO HYLGHQFHV VXJJHVW WKDW JDV SHUPHDWLRQ LQ KXPLG 3)6, LV GULYHQ E\ JDV
VRUSWLRQ DQG GLIIXVLRQ LQ WKH K\GURSKLOLF GRPDLQV RI WKHPDWHULDOV DQG XOWLPDWHO\ LQ WKH ZDWHU
FKDQQHOV ZKLFK DUH XVXDOO\ FRQVLGHUHG WR IRUP LQ WKH K\GUDWHG PDWUL[ 7KLV K\GUDWHG SKDVH
LQGHHGKDVDODUJHO\KLJKHUJDVSHUPHDELOLW\WKDQWKDWRIWKHK\GURSKRELFSKDVHDQGLWFRQWUROV
WKHRYHUDOOSHUPHDWLRQSURFHVV


)LJXUH$FWLYDWLRQHQHUJ\RIWKHSHUPHDWLRQSURFHVVLQ36),DQGSXUHZDWHUGDWDIRUQLWURJHQ
DQGR[\JHQ

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